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Abstract

Purpose To evaluate the use of drug-coated balloons in a

real-world patient population with peripheral arterial dis-

ease and analyse the impact of sex on mid-term outcomes

following their utilisation.

Methods The BIOLUX P-III is a prospective, interna-

tional, multi-centre, registry of patients with infra-inguinal

lesions treated using the Passeo-18 Lux, a drug-coated

balloon. Our study is a 24-month subgroup analysis of

these patients; primary endpoints were freedom from major

adverse events and clinically driven target lesion re-vas-

cularisation within 12 months post-intervention.

Results Of the 877 patients in the registry, 561 (64.0%)

were male and 316 (36.0%) were female. Chronic limb

threatening ischaemia (Rutherford class C 4) occurred in

35.7% of males and 40.6% of females. Rates of freedom

from major adverse events and clinically driven target

lesion re-vascularisation at 12 months were 87.3% (95%

confidence interval [CI] 84.2–89.9) and 90.4% (95% CI

86.5–93.3), and 92.3% (95% CI 89.9–94.1) and 92.9%

(95% CI 89.7–95.1) in males and females, respectively.

All-cause mortality at 24 months was 12.0% (95% CI

9.4–15.3) in males and 11.9% (95% CI 8.6–16.5) in

females. The major target limb amputation rate at

24 months was 9.1% (95% CI 6.9–11.9) in males and 4.0%

(95% CI 2.3–7.0) in females.

Conclusion Treatment with the Passeo-18 Lux DCB

demonstrated high efficacy and low complication rates.

Despite the greater proportion of chronic limb threatening

ischaemia observed in females, males were at a greater risk

of ipsilateral major limb amputation and major adverse

events following drug-coated balloon utilisation.

Clinical Trial Registration NCT02276313.

Level of Evidence Level 4.
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Introduction

The prevalence of peripheral arterial disease (PAD) is

increasing [1]; however, its recognition remains lacking.

While the total population burden of PAD appears to be

higher in females, they are currently under-represented

within prospective studies [2], leading to a paucity of sex-
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directed management strategies for PAD. Whether sex-re-

lated differences in presentation—such as smaller vessel

diameters and increased likelihood of tibial occlusive dis-

ease in females—should be associated with different

endovascular treatment modalities (i.e. balloon angioplasty

vs. stenting) remains unknown [3, 4].

The role of drug-coated balloons (DCBs), such as the

Passeo-18 Lux DCB (Biotronik, Berlin, Germany), has

previously been outlined in trials such as the BIOLUX P-I

and P-II [5–7]. Still, despite demonstrating superiority in

treating symptomatic femoropopliteal lesions, there

remains a concern regarding their effect in females [3].

There has been an under-representation of females in

studies while they have lacked a specific gender-based

endpoint. The majority of data is obtained from post hoc

analysis, such as the LEVANT II study, which failed to

identify a treatment effect in females [8]. However, a

recent follow-up of the PTA THUNDER trial highlighted

that the target lesion re-vascularisation (TLR) rate in

females treated with DCBs was twice that of males [9].

Despite higher reintervention rates in females, a recent

study has highlighted that males with PAD have an

increased risk of mortality and major adverse cardiovas-

cular events (MACEs) following endovascular re-vascu-

larisation [10].

Given the previously identified differences in both pre-

sentation and outcomes following re-vascularisation, we

aimed to study sex differences following DCB (the Passeo-

18 Lux) utilisation in the BIOLUX P-III registry and its

impact on the TLR and re-stenosis or occlusion rates.

Patient data were previously published [11–13].

Methods

Study Design and Population

The BIOLUX P-III is a prospective, international, all-

comers registry—including 44 centres across Asia, Aus-

tralia, and Europe—that aimed to confirm the safety and

effectiveness of the Passeo-18 Lux DCB for atherosclerotic

disease of the infra-inguinal arteries; 877 patients were

included. The study design was previously reported

[11–13]; adults with infra-inguinal lesions suitable for

endovascular therapy with the Passeo-18 Lux DCB were

included. Exclusion criteria were a life expectancy of\ 1

year, participation in another clinical trial, pregnancy, and

failure to successfully cross the target lesion with a

guidewire. Follow-up was initially planned for 24 months;

however, due to the controversy regarding elevated mor-

tality rates associated with the use of paclitaxel [14, 15],

follow-up was extended to 5 years to collect mortality data.

The study was conducted according to the principles of

the Declaration of Helsinki (ISO14155:2011) and local

regulations and was approved by the respective indepen-

dent ethics committees. All patients provided written

informed consent. Endpoint-related data were monitored in

at least 25% of patients. A clinical events committee

adjudicated all major adverse events (MAEs), TLRs, and

deaths. The trial is registered at ClinicalTrials.gov:

NCT02276313.

Study Device

The Passeo-18 Lux DCB (diameter: 2.0–7.0 mm, length:

40–120 mm) is built on the base of the Passeo-18 percu-

taneous transluminal angioplasty catheter. Incorporation of

paclitaxel into the delivery matrix of Butyryl-tri-hexyl-ci-

trate binds the drug into a microcrystalline structure,

improving vessel wall infiltration. A sheath protects the

balloon, maintaining its profile and drug coating, and is

used as an insertion aid when the catheter is advanced

through the introducer sheath. The DCB was used fol-

lowing the manufacturer’s instructions according to stan-

dard clinical practice.

Definitions and Outcome Measure

Technical success was defined as successful completion of

the endovascular procedure combined with immediate

morphological success (B 50% reduction in residual

6 months
689 follow-ups, 33 deaths 

12 months
681 follow-ups, 59 deaths 

24 months
632 follow-ups, 92 deaths 

116 missed visits
14 withdrawals 

23 lost-to-follow-up 
2 others

61 missed visits
33 withdrawals 

37 lost-to-follow-up 
6 others

44 withdrawals 
72 lost-to-follow-up 

37 others 

877 pa�ents, 1084 lesions

Fig. 1 Patient disposition
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diameter of the treated lesion), determined using visual

estimation. Device success was defined as the successful

delivery, inflation, deflation, and retrieval of the DCB;

procedural success was defined as technical and device

success without any MAE during hospital stay. Primary

patency was defined as freedom from CD-TLR or

restenosis, determined using a duplex ultrasound (not

mandated for all patients) peak systolic velocity ratio of

B 2.5. MAEs were defined as device- and procedure-re-

lated mortality within 30 days, and major target limb

amputation and clinically driven TLR (CD-TLR) at 6, 12,

and 24 months post-index procedure. CD-TLR was defined

as reintervention for stenosis ([ 50% diameter) after doc-

umenting recurrent clinical symptoms.

The primary outcomes measures of our analysis, com-

pared between sexes, were freedom from MAEs and CD-

TLR within 12 months of intervention. The secondary

outcome measures were technical and procedural success;

freedom from MAEs and CD-TLR at 6 and 24 months;

clinically driven target vessel re-vascularisation (CD-

TVR); minor and major target limb amputation (any

amputation above the ankle); and change in ankle-brachial

index (ABI), Rutherford classification, and patient-reported

outcomes (pain scale and walking impairment question-

naire) at 6, 12, and 24 months. The primary patency was

assessed at 12 and 24 months.

Statistical Analyses

Hypothesis-driven sample size estimation was not per-

formed. For continuous variables, descriptive statistics

included mean ± standard deviations and range; for

Table 1 Baseline

demographics
Male Female p-value
n = 561 n = 316

Age [years] 68.6 ± 9.8 (67.8–69.4) 72.9 ± 10.4 (71.7–74.0) \ 0.001

Body mass index [kg/m2] 27.1 ± 4.0 (26.7–27.4) 26.5 ± 4.8 (26.0–27.1) 0.015

Smoking history 439 (78.3%) 153 (48.4%) \ 0.001

Hypertension 468 (83.4%) 276 (87.3%) 0.120

Hyperlipidaemia 382 (68.1%) 206 (65.2%) 0.415

Diabetes 288 (51.3%) 130 (41.1%) 0.004

Renal disease (insufficiency) 188 (33.5%) 126 (39.9%) 0.059

GFR 30–60 mL/min/1.73 m2 82 (43.9%) 69 (54.8%)

GFR\ 30 mL/min/1.73 m2 38 (20.3%) 21 (16.7%)

Dialysis 32 (17.0%) 12 (9.5%)

Coronary artery disease 262 (46.7%) 106 (33.5%) \ 0.001

Cerebrovascular disease 114 (20.3%) 53 (16.8%) 0.206

History of PAD 336 (59.9%) 168 (53.2%) 0.053

Previous peripheral interventions 305 (54.4%) 147 (46.5%) 0.026

Cancer 64 (11.4%) 36 (11.4%) 0.993

Ankle brachial index n = 266 n = 164 0.282

0.67 ± 0.23 (0.64–0.70) 0.65 ± 0.24 (0.61–0.69)

Rutherford class n = 500 n = 279 0.013

3.9 ± 1.3 (3.8–4.0) 3.3 ± 1.1 (3.2–3.4)

0 0 (0%) 1 (0.3%)

1 9 (1.6%) 3 (0.9%)

2 97 (17.3%) 19 (6.0%)

3 194 (34.6%) 128 (40.5%)

4 57 (10.2%) 46 (14.6%)

5 103 (18.4%) 65 (20.6%)

6 40 (7.1%) 17 (5.4%)

Wong-Baker Pain scale n = 436 n = 235 0.014

5.3 ± 2.8 (5.0–5.5) 5.9 ± 2.6 (5.5–6.2)

Continuous data are presented as means ± standard deviations (95% CI); categorical data are given as the

counts (percentage)

GFR: glomerular filtration rate, PAD: peripheral artery disease
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categorical variables, the absolute and relative frequencies

were calculated. Two-sided 95% confidence intervals (CIs)

were calculated when appropriate. Freedom from CD-

TLRs and MAEs and their individual components were

Table 2 Baseline lesion

characteristics
Description Males Females p-value

n = 561 n = 316

Mean target lesion length [mm] 86.9 ± 74.6 (81.4–92.6) 92.5 ± 81.0 (84.5–100.6) 0.505

RVD [mm2] 4.7 ± 1.2 (4.6–4.8) 4.5 ± 0.9 (4.4–4.6) \ 0.001

Diameter stenosis [%] 86.4 ± 13.0 (85.4–87.4) 87.9 ± 12.4 (86.7–89.1) 0.062

Indication 0.145

De novo lesion 381 (55.3%) 205 (51.9%)

Total occlusion 158 (22.9%) 112 (28.4%)

Restenosis 78 (11.3%) 34 (8.6%)

In-stent restenosis 72 (10.4%) 44 (11.1%)

Calcification n = 689 n = 395 0.225

None 172 (25.0%) 87 (22.0%)

Mild 197 (28.6%) 143 (36.2%)

Moderate 198 (28.7%) 118 (29.9%)

Heavy 121 (17.6%) 46 (11.6%)

TASC classification n = 689 n = 395 0.540

A 247 (35.8%) 161 (40.8%)

B 212 (30.8%) 102 (25.8%)

C 127 (18.4%) 72 (18.2%)

D 94 (13.6%) 56 (14.2%)

Target lesion location 0.003

Common femoral 6 (0.9%) 5 (1.3%)

Superficial femoral artery 372 (54.0%) 217 (54.9%)

Popliteal artery 129 (18.7%) 100 (25.3%)

Anterior tibial artery 52 (7.5%) 11 (2.8%)

Posterior tibial artery 37 (5.4%) 9 (2.3%)

Tibio-peroneal trunk 26 (3.8%) 14 (3.5%)

Peroneal artery 25 (3.6%) 11 (2.8%)

Othera 42 (6.1%) 28 (7.1%)

Thrombus present 48 (7.0%) 27 (6.8%) 0.943

Lesion morphology n = 689 n = 395 0.800

Solid lesion 338 (49.1%) 190 (48.1%)

Diffuse lesion 348 (50.5%) 202 (51.1%)

Number of lesions per patient 1.2 ± 0.4 (1.1–1.2) 1.2 ± 0.5 (1.1–1.2) 0.702

Amputation status target limb n = 567 n = 318 0.029

None 521 (91.9%) 306 (96.2%)

Minor 42 (7.4%) 12 (3.8%)

Major 4 (0.7%) 0 (0.0%)

Ulceration type target limb n = 567 n = 318

None 416 (73.4%) 227 (71.4%) 0.843

Arterial 127 (22.4%) 76 (23.9%)

Venous 2 (0.4%) 2 (0.6%)

Diabetic/ pressure 22 (3.9%) 13 (4.1%)

Continuous data are presented as the means ± standard deviation (95% CI), range; categorical data are

given as counts (percentage)

CTO chronic total occlusion, RVD reference vessel diameter
aConsisting of iliac lesions, bypass, and lesions that include more than one vessel
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estimated using Kaplan–Meier analysis, and intergroup

comparisons were performed with the log-rank test. Stan-

dard errors were calculated using the Greenwood formula.

Estimates were presented with 95% CIs. The Chi-squared

or Fisher’s exact test was used to compare categorical or

binary variables, while the Student’s t-test or Wilcoxon

rank-sum test was utilised for continuous variables of

independent samples. For ordinal data, the Cochran-

Armitage test for trend was used. Follow-up comparisons

were performed using the Wilcoxon signed-rank test. Sta-

tistical significance was set at p\ 0.05; statistical calcu-

lations were performed using SAS software (version 9.4;

SAS Institute, Cary, NC, USA).

Results

Of the 877 patients in the registry, 561 (689 lesions) were

male and 316 (395 lesions) were female (Fig. 1). Con-

comitant co-morbidities such as coronary artery disease

(46.7% vs. 33.5%, p\ 0.001) and diabetes mellitus (51.3%

vs. 41.1%, p = 0.004) were more common in males. Con-

versely, hypertension (83.4% vs. 87.3%, p = 0.120) was

more common in females; however, this lacked statistical

significance (Table 1). Chronic limb threatening ischaemia

(CLTI; Rutherford class C 4) was present in 35.7% of

males and 40.6% of females. Additionally, females were

older than males during intervention and were more likely

to be active smokers.

The superficial femoral artery was the most frequent

location for lesions in males and females (54.0% vs.

Table 3 Procedural

characteristics
Description Males Females p-value

n = 561 n = 316

Target lesion preparation 496 (72.0%) 296 (74.9%) 0.292

Uncoated balloon 481 (83.9%) 362 (82.6%)

Rotational thrombectomy 17 (3.0%) 11 (3.2%)

Atherectomy 16 (2.8%) 13 (3.8%)

Scoring balloon 21 (3.7%) 6 (1.7%)

Cutting balloon 21 (3.7%) 8 (2.3%)

Other 8 (1.4%) 4 (1.2%)

Device diameter [mm] 4.1 ± 1.2 (4.0–4.2) 3.8 ± 1.0 (3.7–3.9) \ 0.001

Device length [mm] 77.7 ± 52.5 (73.3–82.2) 82.1 ± 51.5 (76.4–87.8) 0.096

Passeo-18 Lux diameter [mm2] 4.7 ± 1.2 (4.6–4.7) 4.5 ± 1.0 (4.5–4.6) 0.005

Passeo-18 Lux length [mm] 88.5 ± 32.3 (86.4–90.6) 88.4 ± 32.3 (86.7–92.2) 0.562

Paclitaxel dose per patient [mg] n = 561 n = 316 0.720

7.3 ± 5.6 (6.9–7.8) 7.6 ± 5.7 (6.9–8.2)

Maximum pressure applied [atm] 8. 9 ± 2. 9 (8.7–9.1) 8.5 ± 2. 8 (8.2–8.7) 0.041

Cumulative inflation time [s] 144 ± 62 (140–148) 149 ± 63 (143–154) 0.094

Treatment with additional device 173 (25.1%) 92 (23.3%) 0.503

Uncoated balloon 78 (32.6%) 56 (41.8%)

Drug-coated balloon 6 (2.5%) 8 (6.0%)

Stent 141 (59.0%) 62 (46.3%)

Other 14 (5.9%) 8 (6.0%)

Device successa n = 917 n = 534 [ 0.999

915 (99.8%) 533 (99.8%)

Technical successb n = 689 n = 568 0.449

680 (98.7%) 387 (98.0%)

Procedural success patientsc n = 561 n = 316 [ 0.999

542 (96.6%) 305 (96.5%)

Continuous data are presented as the means ± standard deviation (95% CI), range; categorical data are

given as the counts (percentage)
aDevice success: successful delivery, inflation, deflation, and retrieval of Passeo-18 Lux
bTechnical success: residual diameter reduction of the treated lesion as determined by visual

estimation B 50%
cProcedural success: technical and device success without the occurrence of any major adverse events
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54.9%), followed by the popliteal segment (18.7% vs.

25.3%) (Table 2); most lesions were de novo (55.3% vs.

51.9%). Total occlusions (22.9% vs. 28.4%) and in-stent

restenosis (10.4% vs. 11.1%) were more common in

females. Most lesions in both groups were calcified, while

17.6% and 11.6% comprised heavy calcification. The ref-

erence vessel diameter (RVD) was smaller in females

(4.7 ± 1.2 mm. vs. 4.5 ± 0.9 mm., p\ 0.001), who also

demonstrated more Transatlantic Inter-Society Consensus

(TASC) D lesions, lesions[ 200 mm in length, and active

ulcerations during intervention than males.

The device was successfully deployed in 99.8% of

cases, with few lesions in both groups requiring adjunctive

bailout procedures after DCB application with a stent

(16.8% vs. 13.7%) (Table 3). The clinical events commit-

tee (CEC) adjudicated rates of freedom from MAEs in

males and females of 91.7% and 95.1% at 6 months; 87.3%

and 90.4% at 12 months; and 81.2% and 86.4% at

24 months, respectively (p = 0.066) (Fig. 2). Six, 12, and

24 months post-procedure, 95.9%, 92.3%, and 87.3% of

males, and 96.6%, 92.9% and 89.3% of females remained

free from CD-TLR, respectively (p = 0.408) (Fig. 3).

All-cause mortality at 24 months was 12.0% in males

and 11.9% in females (Fig. 4). Death was most common

between 12 and 24 months post-procedure for both sexes;

however, this was not significant (p = 0.956). Cardiac-re-

lated mortality (Fig. 5) was also relatively similar at

24 months between males and females (4.8% [95% CI

3.2–7.3] vs. 3.4% [95% CI 1.8–6.2], p = 0.565). Figure 6

shows the overall amputation rate over time; the log-rank

test indicated a significant difference in the hazard ratio

between the sexes (p = 0.009). Overall amputations were

most common 6 months post-procedure, regardless of sex

(38 males and 10 females). Twenty-four months post-pro-

cedure, the overall target limb amputation rate was 9.1%

(95% CI 6.9–11.9) in males and 4.0% (95% CI 2.3–7.0) in

females; the log-rank test revealed that the major target

limb amputation rate was significantly higher (p = 0.004)

in males than females (4.9% vs. 1.1%, respectively)

(Supplementary Fig. 1).

Mean ABI improvements 24 months post-procedure

were 0.22 ± 0.27 in males and 0.18 ± 0.26 in females

(males: 0.67 ± 0.23–0.87 ± 0.22, females:

0.65 ± 0.24–0.86 ± 0.22) (Supplementary Fig. 2). Most

patients improved by at least one Rutherford class in both

groups (males: - 2.19 ± 1.67, females: - 2.50 ± 1.62)

within 24 months (Supplementary Fig. 3). Sustained

improvements in pain, reported via the pain scale and

walking impairment questionnaire, were observed in both

elameFelaM
Time interval (days) 0 30 180 365 730 0 30 180 365 730 
No. at risk1 558 534 483 422 179 313 305 278 243 105 
No. of events 3 11 45 67 94 1 2 15 28 38 
No. censored2 0 16 33 72 288 2 9 23 45 173 
SE 0.003 0.005 0.011 0.014 0.017 0.003 0.004 0.012 0.017 0.020 
Survival Estimate 99.5 98.0 91.7 87.3 81.2 99.7 99.4 95.1 90.4 86.4 
1 Number of subjects at risk at beginning of time interval. 2 Subjects are censored because no event was observed 

by the end of the time interval, including those lost to follow-up.  

0 180 365 730
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P = 0.066

Fig. 2 Proportion of men and

women free from major adverse

event (MAE) post procedure
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groups at 24 months (75.2% in males vs. 75.9% in females)

(Supplementary Fig. 4).

Discussion

Our analysis demonstrated that 36% of participants within

the BIOLUX P-III registry were female. Sex-based dif-

ferences were observed, with females more commonly

exhibiting CLTI (Rutherford class C 4) during interven-

tion, and males exhibiting a significantly higher rate of

major target limb amputation following re-vascularisation.

These findings re-emphasise the possible role of sex-based

management strategies in PAD.

Several previously identified factors were proposed to

explain the role of sex in PAD. First, there is a significant,

sex-based difference in symptomatology; in a previous

study, 9% of males and 13% of females with PAD were

asymptomatic [16]. This was difficult to establish within

our analysis, as asymptomatic status was an exclusion

criterion. The varying presentations of atypical symptoms

during assessment and subsequent delayed diagnosis and

intervention in females is likely why previous studies pri-

marily involved male participants; thus, females were

recurrently under-represented. This was previously high-

lighted by the Walking and Leg Circulation Study cohort,

which demonstrated that females were twice as likely to

have atypical exertional leg symptoms when compared

with males [17, 18]. Delayed diagnosis and intervention in

females with PAD was also outlined within our analysis,

with more females exhibiting CLTI (40.6% vs. 35.7%), and

a significantly higher mean Rutherford classification

(p = 0.013) during intervention.

There also appears to be several anatomical variations

between sexes, with smaller vessel diameters and a more

significant burden of occlusive disease in females [3]. In

our analysis, occlusive disease was present in 28.4% of

females and 22.9% of males. RVD was found to be sig-

nificantly smaller in females (p\ 0.001); correspondingly,

the mean target lesion length was greater in females,

although this lacked significance (p = 0.505). Despite these

variations in symptomatology and underlying anatomy, the

pathogenesis is believed to be comparable between sexes.

The process involves vascular inflammation, decreased

elameFelaM
Time interval (days) 0 30 180 365 730 0 30 180 365 730 
No. at risk1 686 662 607 532 218 392 383 353 308 131 
No. of events 3 6 27 49 75 1 2 13 26 37 
No. censored2 0 21 55 108 396 2 10 29 61 227 
SE 0.002 0.003 0.007 0.010 0.013 0.002 0.003 0.009 0.013 0.016 
Survival Estimate 99.6 99.1 95.9 92.3 87.3 99.7 99.5 96.6 92.9 89.3 
1 Number of subjects at risk at beginning of time interval. 2 Subjects are censored because no event was observed 

by the end of the time interval, including those lost to follow-up.  
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Fig. 3 Proportion of men and

women free from clinically

driven TLR post procedure
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nitric oxide levels, increased vascular smooth muscle cell

migration, and proliferation [4]; the paclitaxel coating

utilised on the Passeo-18 Lux DCB aims to target some of

these mechanisms to reduce the rate of neointimal hyper-

plasia and associated restenosis [19].

Another previously identified sex-based difference is

that males with PAD have more co-morbidities than

females [2]. In our analyses, coronary artery disease, dia-

betes mellitus, cerebrovascular disease, and dialysis

dependence were more prevalent in males. Previously, this

significant cardiovascular burden was identified as a major

independent contributor to both overall and cardiac mor-

tality. A recent study highlighted the propensity of males

towards MACEs in such a setting [10]; interestingly, our

study did not identify significant differences in overall

(12.0% vs. 11.9%, p = 0.956) or cardiac-related (4.8% vs.

3.4%, p = 0.565) mortality.

Concerns regarding DCB treatment effects in females—

specifically regarding TLR—arose following the PTA

THUNDER trial [9], highlighting that females were twice

as likely to require TLR following DCB utilisation when

compared with males. In our analysis, females exhibited

more advanced arterial disease at intervention (Rutherford

class C 4); however, clinically driven TLR was more

common in males at 24 months. MAEs were also slightly

more common in males, indicating that this concern may

warrant further investigation and be device specific.

Males with PAD previously demonstrated a higher risk

of target limb amputation [20, 21]; in our study, rates were

9.1% in males and 4.0% in females at 24 months. The

reasons for this may be multifactorial. One proposed

explanation is that males may not observe their feet as

often as females with a subsequent delay in medical review

[22]; however, this contradicts the findings within our

analysis of females presenting at a later stage (CLTI:

40.6% vs. 35.7%). In our study, this increased risk of lower

extremity amputation in males was further emphasised by

their significantly higher rate of major target limb ampu-

tation (p = 0.004).

Rutherford classification, ABI, and pain score all sig-

nificantly improved at 6, 12, and 24 months, with Ruther-

ford classification improvements in 79.9% of males and
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Time interval (days) 0 30 180 365 730 0 30 180 365 730 
No. at risk1 561 543 516 473 214 314 307 291 267 122 
No. of events 0 5 18 35 59 0 2 12 20 33 
No. censored2 0 13 27 53 288 2 7 13 29 161 
SE 0.000 0.004 0.007 0.010 0.014 0.000 0.004 0.011 0.014 0.019 
Survival Estimate 100.0 99.1 96.7 93.4 88.0 100.0 99.4 96.1 93.4 88.1 
1 Number of subjects at risk at beginning of time interval. 2 Subjects are censored because no event was observed 

by the end of the time interval, including those lost to follow-up.  
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Fig. 4 Proportion of men and women

free from all-cause mortality post

procedure
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84.8% of females at 24 months. ABI also improved in both

males (0.22 ± 0.27) and females (0.18 ± 0.26), and pain

scores fell from 5.3 to 2.0 ± 2.4 in males, and 5.9 to

2.5 ± 2.6 in females during follow-up. These substantial

improvements were particularly encouraging in females, as

more aggressive and extensive disease status were sug-

gested at intervention.

Limitations

The BIOLUX P-III is an all-comers registry with many

limitations. First, it is prone to selection bias; since

physicians enrolled patients for whom they believed ther-

apy would be appropriate, the decision to enrol was not

based on randomisation or sequential patient identification.

Therefore, crural vessel disease was under-represented,

reflecting the reluctance of practitioners to use DCBs for

infra-popliteal lesions. Inability to cross the lesion—either

primarily or via another adjunctive technique per the

clinician’s discretion—resulted in exclusion from the

registry, further contributing to selection bias. As this cri-

terion was not the primary intention of the registry, this

data was not captured.

Loss to follow-up was a further limitation, while the

exclusion of patients with a life expectancy of\ 1 year

may have influenced mortality rates. No wound staging

classification systems were utilised to assess the risk of

amputation; such data on wound healing would have been

informative for long-term prognosis. Additionally,

although medication use substantially impacts outcomes,

this was not formally assessed within our study; patients

with PAD typically require control of optimal glucose level

[23, 24], hypertension, and dyslipidaemia, with concomi-

tant antiplatelet therapy [23].

The study was not initially designed to analyse all

patient subgroups; thus, further enrolment of patients was

not based on rigorous sample size calculation. Addition-

ally, performance outcomes such as ABI, Rutherford

classification assessments, or duplex ultrasound, were not

available for all patients. Finally, this study did not include

core laboratory evaluations, such as intraoperative

elameFelaM
Time interval (days) 0 30 180 365 730 0 30 180 365 730 
No. at risk1 561 543 516 473 214 314 307 291 267 122 
No. of events 0 1 4 10 22 0 1 6 9 10 
No. censored2 0 17 41 78 325 2 8 19 40 184 
SE 0.000 0.001 0.003 0.006 0.010 0.000 0.003 0.007 0.009 0.010 
Survival Estimate 100.0 99.8 99.3 98.1 95.2 100.0 99.7 98.0 97.0 96.6 
1 Number of subjects at risk at beginning of time interval. 2 Subjects are censored because no event was observed 

by the end of the time interval, including those lost to follow-up.  
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angiography and/or follow-up duplex ultrasound, that may

have offered meticulous quality control of our results.

Conclusion

Treatment with the Passeo-18 Lux DCB resulted in high

efficacy and low complication rates. Despite there being

more females with CLTI, males appeared to be associated

with poorer outcomes, demonstrating a greater risk of

ipsilateral major limb amputation and MAEs following

DCB utilisation.
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